Abstract -The syntheses, spectroscopic and chemical properties of borepins, the group 15 element heteroles and their transition metal complexes are discussed.
INTRODUCTION
The study of the chemistry of heterobenzenes 1 involving boron (ref. 1) and the group 15 elements (ref.
2) has greatly enlarged our knowledge of aromaticity and heteroatom carbon multiple bonding. To extend this work we have sought to prepare analogous minimally substituted seven-and five-membered ring compounds 2,3, and 4. 
I-SUBSTITUTED BOREPINS
The heterocycle borepin 2 is of substantial theoretical interest, since it is the neutral boron analog of tropylium. However, M.O. calculations suggest that borepin is only weakly aromatic, since the electropositive boron may be unable to accept substantial x-electron density from the more electronegative carbon (ref. 3). Prior to our work only heavily substituted borepins such as 5 (ref. 4) and 6 (ref. 5) had been reported. Since it can be argued that this substitution may mask the intrinsic properties of the ring system, we have prepared minimally substituted borepin 10 (ref. 6). The above synthesis relies on the precedent of the van der Kerk conversion of 1,2dethynylbenzene to 6 (ref. 5 ) with several important modifications. Enediyne 8 was selected as a starting material because the five-membered ring fixes the 1,Zdiethynyl stereochemistry and 3,4-dialkyl-3-hexene-1,5-diynes are more robust than less substituted enediynes (ref. 7). Since thermal hydrostannation conditions (100' C, > 3h) polymerize 3-hexene-1,5-diyne, a mild base-catalyzed ring closure has been developed. The stannepin 9 is moderately thermally labile. Heating to 100' C gives indane and dimethyl stannylene, which can be trapped with CH3I or (CH3) 2S2 (ref. 8) . The exchange reaction of 9 with methylboron dibromide affords the desired borepin 10.
Extension of this synthesis to the parent 1-methylborepin 14 is only moderately satisfactory. Since the major product of base catalyzed hydrostannation of a-3-hexene-lj-diyne is 12 rather than the desired stannepin 13, only modest quantities of 14 are available. The conversion of 13a to 14 has been reported by Nakadaira, Sato, and Sakurai (ref.
9).
~, R = I ---11 12 13 b, R = I Unlike its stannepin precursor borepin 10 is thermally stable to 150' C in dilute solution. Its W spectrum (&,223, 315 nm) closely matches that of tropone (& 225,312 nm) suggesting that the boron atom is strongly conjugated to the carbocyclic portion of the molecule. Tre 1H NMR chemical shift values of borepin 10 show a substantial diatropic shift relative to l-methyl-4,5-dihydroborepin 15, which is consistent with a substantial ring current and/or electron donation from carbon to boron. 
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The availability of C-unsubstituted heteroles allows the preparation of the corresponding heteroferrocenes. The reaction of I-phenylarsole with lithium in THF followed by treatment with FeC12 affords 1,l'-diarsafemene 33 as deep red air stable crystals (ref. 20) . Electrochemical redox of 33 indicates that diarsaferrocene is harder to oxidize and easier to reduce than ferrocene. Like the corresponding diphosphafemene 34 the heterocyclopentadienyl rings withdraw more electron density from iron than do the cyclopentadienyl rings of f e m e n e (Fig. 3) . Diarsaferrocene will undego rapid acid-catalyzed direction exchange. At -20' C in CF3C02D/CH2C12 all four a-proton exchange, while heating for several hours at 70' C is necessary to effect exchange at the P-position. Competition experiments show that diarsaferrocene is more reactive than ferrocene or diphosphaferrocene. The 
